Sounds interesting  by Williams, Nigel
Magazine
R334
One of the most dramatic and
widely appreciated natural history
insights of recent decades has
been the recording of the songs of
the male humpback whale.
Humans have valued the
complexity and haunting tones
produced by one of the largest
marine mammals. The songs have
been thought to play a key role in
the mating process in their winter
feeding grounds, which, for the
Atlantic population, occurs in the
Caribbean Sea. In early spring,
groups of humpback whales head
from the Caribbean to spring and
summer feeding grounds off the
north-east coast of the US where
singing is thought to cease.
But new research, based on
recording devices on the sea
bed in areas off the north-east
US, was able to record sounds
from whales arriving in spring
over a very large area
continuously for a 25-day period.
Analysis has revealed that males
continue to sing frequently
during the late spring following
their arrival in the area.
Christopher Clark at Cornell
University and Phillip Clapham of
the Northeast Fisheries Science
Center at Woods Hole,
Massachusetts, report in the
Proceedings of the Royal Society
of London, series B (published
online) the new recordings of
humpback whale songs
continuing beyond their tropical
breeding grounds.
Breeding in humpback whales
is seasonal. Females come into
oestrus during winter, and males
exhibit a marked increase in
spermatogenesis. Aggressive
intrasexual competition among
males frequently occurs during
this season and singing is
virtually ubiquitous throughout
the species’ tropical range.
But the researchers believe
the recording of singing in the
late-spring northern feeding
grounds suggests that some
matings may occur here as well
as in their well-established
tropical sites. 
Although singing has also been
documented on migratory routes,
it has been thought to be be
mostly confined to tropical
breeding sites. Up until now, there
have been few records of singing
in high-latitude feeding areas. One
report described singing in late
autumn off Cape Cod, but the
authors suggested that song was
rare in spring and triggered in
autumn by different whale groups
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encountering each other on the
migration south. 
But the new research reports
results from six sea-floor
acoustic recorders placed in the
western George’s Bank off Cape
Cod deployed in two triangular
arrays each of three devices. The
recorders were placed around 3
kilometres apart in the triangular
array and the centre of two sets
were 18.4 kms apart. Based
upon the detection of song from
one whale 29 kilometres from the
devices, the researchers
calculated that they were able to
monitor sounds over an area of
2,600 square kilometres.
The results reported by the
researchers are the first effort
to continuously monitor
humpback whale vocalisations
in a feeding ground over an
extended period. They believe
their results show that, far from
being sporadic, singing occurs
throughout the day in the study
area until late spring.
Given the links with singing
and mating, the authors believe
such vocal activity may be
associated with aseasonal
conceptions, perhaps with
females who failed to conceive
during in the main breeding
season during the winter in the
tropics.
And there are some historical
whaling records of fetus size in
captured female whales that
suggest some whales became
pregnant outside of the winter
breeding period.
But the researchers found
that singing tailed off
dramatically towards the end of
their recording period in late
June when testosterone levels,
associated with singing,
become depressed. “The results
underscore the flexibility of
mammalian mating systems,
and we suggest that singing by
male humpback whales in
spring and summer represents
low-cost opportunistic
advertising by males to court
females who failed to conceive
the previous winter,” they write.
The male humpback’s song may
therefore have a little more
currency than presently thought.
Primer
The superior
colliculus
Andrew J. King
One of the most important
functions of any nervous system is
to sense the external environment
and to control movement of the
body within it. Indeed, the ability of
animals to acquire information
about the world and to respond
appropriately is critical for their
survival. This requires that the
different sensory cues associated
with external objects or events are
first registered and processed
within the brain. Sensory
information has then to be
translated into motor commands
that control movements of the
eyes, head and body.
The idea that different functions
— including those related to
sensory and motor tasks — are
carried out by different parts of the
brain dates back to the work of
nineteenth century neurologists
who examined the behavioral
changes resulting from focal brain
lesions or the consequences of
electrically stimulating particular
areas. The principle of functional
localization is supported by
modern imaging and
electrophysiological recording
techniques. At the same time, in
order for sensory signals to trigger
movement, an interface between
sensory and motor processing is
required within the brain. A
number of brain regions contain
neurons that exhibit both sensory
and motor-related properties. But
one area in particular — the
superior colliculus — stands out in
providing an opportunity to
investigate how, within a single
brain structure, signals from the
different senses are combined and
used to guide adaptive motor
responses.
In mammals, the superior
colliculus forms part of the roof of
the midbrain and appears as a
bump on either side of the midline
beneath the posterior part of the
cerebral cortex (Figure 1A). In
other vertebrates, the equivalent
structure is known as the optic
tectum, which, because of the
evolution of the neocortex in
mammals, is traditionally thought
to play a more prominent role in
sensorimotor integration than the
mammalian superior colliculus.
Nevertheless, it has long been
known, from studies in non-human
primates in particular, that the
superior colliculus plays a critical
role in the neural control of
saccadic eye movements — rapid
shifts in eye position that redirect
the line of sight toward objects of
interest so that they can be seen
more clearly.
Sensory and motor maps in the
superior colliculus
Histological staining reveals that
the superior colliculus is a
laminated structure, which can be
anatomically and functionally
subdivided into superficial and
deep layers (Figure 1B). The
dorsally located superficial layers
appear to have a purely sensory
role as they receive visual inputs
directly from the retina and
indirectly via the visual cortex. In
contrast, the underlying deep
layers, sometimes subdivided into
intermediate and deep zones, have
both sensory and motor functions.
Neurons in the deep layers can
respond to auditory, tactile or
visual stimuli and many receive
converging modality-specific
inputs that endow them with
multisensory response properties.
A neuron in the superior
colliculus responds to an
appropriate stimulus that occurs
within an area of space known as
its ‘receptive field’. Compared to
some other regions of the brain,
receptive fields in the superior
colliculus, particularly in the deep
layers, can be very large.
Nevertheless, their location in
space varies systematically
according to the location of the
neurons within the superior
colliculus (Figure 2). The rostral
part of the nucleus represents
visual and auditory stimuli located
in front of the animal, as well as the
face, whereas stimulus locations
on the opposite side of the body
are represented caudally. Similarly,
neurons in the medial region of the
nucleus respond best to high visual
or auditory stimuli or to stimulation
